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CHAPTER I 



CONCEPTUAL BASIS OF THE STUDY 



Introduction 



This study will determine whether the presence or absence of a 
group-var iable during training influences the onset of implementation, 
quality of implementation , and survival over time of a curriculum inno* 
vation specified as a first-grade science unit together with the mate- 
rials to back it up. Implementation is operationally defined as the 
teaching of lessons from this unit and use of the materials provided, 
when observed by project staff during four visits to a teacher f s class- 



The study seeks to clarify the usefulness of the application of 
small group theory to the design of in-scrvice programs and the predic- 
tion of behavior of teachers who are implementing a new science unit at 
the first-grade level. All physical apparatus, materials, and direc- 
tions necessary to carry out the innovation were provided* 

Basic to the design of the experiment is the hypothesis that when 
a curriculum innovation is presented to a number of teachers, assigned 
either to groups (in this study dyads, i.e., two-person groups) or to 
individuals working alone on implementing the innovation, those teach- 
ers who work in groups will spend more time in teaching learning behav- 
ior related to the innovation per unit time than will those teachers 
who work alone, and the quality of teaching in groups will be higher 
than that done by isolates* This hypothesized effect should be further 



room . 





io 



enhanced by training in collaboration skills, since collaboration skill 
training may be necessary to the successful functioning of teams . One 
criterion for implementation is the amount of time spent in teaching 
the innovation while a project observer is present A second criterion 
has to do with how teachers feel about the innovation. This indication 
of implementation will be provided by scores made by participants on a 
semantic differential instrument* This instrument, designed by the inves- 
tigator, attempts to measure the meaning of the innovation to the partie- 
ipant* Xt was administered before and after training, and at the conclu- 
sion of the implementation period, A third criterion is based on observa- 
tions of teachers in the classroom. 

Innovation in science education is a complex operation which prob- 
ably requires a less naive orientation to x^hat is involved than has been 
the practice so far. This study applies some small group theory, bor- 
rowed from social psychology, to conceptualize the problem. 

Dyad is the technical term used for two persons interacting* The 
term applies to any two persons interacting, regardless of age, sex, 
occupation, or type of interaction*! 

A dyad may also be a group, under certain specified conditions* 

The definition of a group employed in this study is "two or more indi- 
viduals who, through social interaction, depend on one another to play 
distinctive roles in the pursuit of common interests or goals,"' in 
this case, the implementation of a new science unit* 



O 

ERfC 



Goodwin Watson, Social Psychology : Issues and Insights (Phila- 

delphia? Lippincott, 1966), p- 14* 

^William W* Lambert and Wallace E. Lambert, Social Psychology 
(Englewood Cliffs, New Jersey: Prentice-Hall, 1964), p. 87, 
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The focus of this study is on predicted differences in implementa- 
tion behavior between teachers, half of whom come from schools in which 
they will be the only person teaching the innovation, and half of whom 
come from schools in which two people are to try out the. innovation* 

The former are designated "isolates 11 and the latter are "dyads* 11 

We may consider the teacher an isolate in relation to her status 
as sole implementer of an innovation, i.e., the only person from her 
school trained in the use of the innovation*^ But in reality other 
factors are likely to have at least as much impact on her teaching be- 
havior relative to the innovation. Some of those factoids might be th^ 
attitude of the administration toward the innovation, the amount of 
pressure applied on the teacher to implement, the extent to which other 
teachers in her school reject or accept the innovation, support which 
the innovator receives from such diverse sources as friends, colleagues, 
administrators, spouse, or project staff; the degree to which the inno- 
vating teacher views her training group as a reference group* However, 
it is assumed that the same forces would be operating on the dyads. 

When individuals trained in an innovation go back to a school in 
which they have no similarly trained cohorts they often find little sup- 
port from fellow faculty and they have hardly any opportunity to discuss 
problems. In this study, groups are established to act as buffers against 
the pressures to maintain the status quo * Groups may help their members 
to accommodate to variables which do not foster implementation of the 



^Matthew B* Miles (ed . ) , Innovation in Education (New York: Bureau 

of Publications, Teachers College, Columbia University, 1964), pp* 454- 
455-. 
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innovation.” Group members may be less likely to givi in to such vari- 
ables . 

In the group there are also possibilities, however, for the opera- 
tion of factors which may negate the buffer and nurturance functions of 
the group* They may derive from properties of the interaction within 
the group itself. For instance, there may be a conflict within the 
group which in effect causes members to function, in terms of their im- 
plementation behavior, more like a person in the isolate condition. 

Such conflict might be picked up during the training sessions by obser= 
vation of the groups, and would likely be picked up through interview- 
ing teachers during the implementation period* 

All of those influences suggested as potentially operating on iso**- 
lates could also operate on individuals in the group when they are in 
their schools* On the other hand, since in the group situation in this 
study there is another person who lias been trained at the same time and 
in the same way the partners could serve to support each other in imple- 
mentation* In the face of elements that might encourage a negative re- 
sponse in the back-home situation partners may find it helpful to share 
problems, to talk over responses of children, etc. 

The study of groups is well established and a considerable liters- 
2 

ture has accumulated* The present study seeks to clarify the utility 
of the application of small group theory to the design of in-service pro- 
grams and the consequent effect on the survival of the implementation. 



Corwin Cartwright, "Achieving Change in People: Some Applications 

of Group Dynamics Theory," Human Relations , 4:389, 1951, 

2 A. Paul Hare, Handbook of Small Group Research (New York: Free 

Press, 1962); Joseph E. McGrath and Irwin Altman, Small Group Research: 

A Synthesis and Critique of the Field (New York; Holt, 1966), 
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In this, study a new science unit for the first grade serves as the im- 
plementation vehicle. 

Review of the Literature 

A study by Risk 1 has explored the relationship which may exist be- 
tween an innovation introduced to a large group as a desirable method- 
ology and the subsequent operation of members of this larger group as 
members of "clusters 11 or in "isolation," In this case the innovation 
was the Fernald kinesthetic approach to teaching a new word, and the 
large group in which a demonstration of the approach was given was com- 
posed of teacher trainees for elementary education. Total number of 
teachers was nineteen* Teachers in "clusters" evidenced individual 
average implementation of 33.2, whereas "isolated" teachers averaged 
8.6 implementations. All "cluster" teachers at least attempted to im- 
plement the innovation. Fifty percent of isolates utilized the innova- 
tion* 

Risk implies, without offering evidence, that the variance in im- 
plementation was largely due to the "cluster" and "isolate" conditions. 
Clinical findings reported by Risk, however, could easily lead the 
reader to consider other sources of variance as having a greater influ- 
ence on implementation. She found that closely associated with high 
implementation were low economic level (school support) and a high esti^ 
mated number of underachievers in reading. Associated with low implemen 
tation were a high economic level, remedial and diagnostic consultant 



^Beverly Risk, "The Stress of Change," Michigan Educational Jour- 
nal , 43: 16-18, October 1966* 
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services , prescribed curricula, and a high supply of basic reading mate- 
rials, In short, it could be inferred that perceived relevance of the 
innovation to the particular population which is its eventual target may 
be at least as strong an explanatory factor as any group-variable. 

On the basis of the evidence reported. Risk has failed to indicate 
a relationship between group support and high implementation , though she 
has indicated that these two may occur together. The way in which the 
design of the study reported in this paper differs is shown in Figure 1. 
Figure 1 on page 15 illustrates relationships between the major factors 
which are examined in the present study. This Figure is a flow diagram 
which graphically relates each of the four experimental conditions to 
the two training conditions employed, to the intervening or mediating 
variables considered from the theoretical bases for the study, and to 
the relative amount of implementation predicted for each of the four 
experimental conditions. 

Arrows in Figure 1 are intended here to indicate relatively accu- 
rate relationships between the four experimental groups and these medi^ 
ating variables. For example, try-outs lead to some degree of imple- 
mentation regardless of condition; rejection leads to non— implementation 
regardless of condition. 



During recent years much emphasis has been placed on the group 
and grouping procedures and the effect these factors may have on class— 



Groups 



room and other learning situations. 1 In this study, I was not concerned 
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FIGURE I 

MAJOR FACTORS AND RELATIONSHIPS IN THE PRESENT STUDY 
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with grouping, p er se , but rather with examining a hypothesis which 
proposed that certain characteristics of a group facilitate change and 
may lead to an output increment (in this study, number of implemented 
procedures) as well as increasing the chances for acceptance of the 
innovation. 

While the study is basically guided bv theory, it is definitely 
product-oriented * and as the investigator describes in Chapter II, fol“ 
lows an engineering design format rather than the more traditional hy- 
pothesis testing model * I have predicted that interaction with an im- 
plementation partner will produce an increment in time devoted to teach- 
ing-learning behaviors related to the new unit, The t ! me- taught measure 
was taken by a trained observer in the classroom and in ddition peri- 
odic self-reports of teachers were collected - 

When an innovation is introduced in the elementary curriculum, the 
mere fact that it is a change may produce a certain amount of stress 
on the part of the teacher. She may be uncertain just how well she will 
be able to carry out the new task; this is especially the ca with 
science. She may be anxious about the behavior of her children. What 
will her principal or subject supervisor think about how she is doing? 

If this teacher is the only person working with the innovation in her 
school, she may have virtually no one with whom to discuss problems 
which arise, with whom to share both perceived successes and perceived 



Wiley & Sons, Inc., 1965); K. M. Evans, "Group Methods," Educational 
Research , 9(1):44-5Q, November 1966; Kenneth H. Hoover, "The Effect of 
Structured Small Groups upon Attitude Change," Educational Research 
9(5) : 233-236, June 1967; Hobart 'E. Thomas, "Sensitivity Training and the 
Educator," National Association of Secondary School Principals Bulletin , 
51 (322) : 76-78, November 1967; Mary Budd Rowe, "A Study of Small Group 
Dynamics and Productivity in the BSCS Laboratory Block Program," Jour- 
nal of Research in Science Teaching , 4:67-73, 1966. 
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failures * The fact that the innovation is one in science has extra haz- 
ards in that, for example, "Science is culturally discrepant for females 
— and there are a thousand subtle and not so subtle cultural cues that 
teach them their lesson- Yet at the primary level, it is women whom we 

are expecting to teach science . 

2 

A study by Rowe has emphasised differences between the perceptions 
of innovating teachers and their principals when the teacher has prob- 
lems in implementing new science curriculum materials. By their nature 
many of the new science programs create an atmosphere of excitement, in= 
crease interaction between students, de-emphasize teacher domination of 
class time, make the teacher a sort of floating resource person, in= 
crease noise level in the classroom, and to the unprepared observer may 
give an impression of lack of order and loss of discipline. The teacher 
most often perceives the situation as one in which she is losing control, 
i.e., that the innovation creates disciplinary problems. Principals on 
the other hand tend to perceive the situation as resulting from the 
teacher T s lack of competence in subject matter. So long as this differ- 
ence in role perception and expectation exists the innovation is in dan- 
ger of being rejected before adequate tryouts have been made. 

Groups may be able to buffer a certain amount of stress inherent 
in this bind for the innovating teachers, at least for a long enough 
time to give the innovation a fair trial. Groups provide support for 
■ 

^Mary Budd Rowe, "The Science Curriculum Improvement Study," (paper 
read at the American Chemical Society Symposium on Education, New York 
City, February 6, 1967), raimeo . 

^Mary Budd Rowe and Paul DeHart Hurd, "The Use of Inservice Pro- 
grams to Diagnose Sources of Resistance to Innovation," Journal of Re- 
search in Science Teaching , 4(1): 8, March 1966. 
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the unsure Innovator, Each member of the group is capable of reinforc* 
ing his partner's behavior; by example, approval, empathy, and sugyes- 
tion. Assuming that the dyad becomes a group according to the definition 
given above, the partners playing roles complementary to one another, 
then a norm relating to implementation of the innovation is likely to 
result* Collaboration is here conceived as a norm source, and the in- 
st ruotional job of training in collaboration skills is to convey a norm 
for implementation* 

The curriculum innovation itself involves some new teacher roles. 
Some teachers being trained already play these roles, but for others the 
changes required will be dramatic* The design of this study assumes some 
equitable distribution of teacher types across the four treatment condi- 
tions * 

Dyadic groups have most of the characteristics of larger groups, and 
less of the negative features of larger groups* Consensus is more easily 
achieved, A greater intimacy of communication may be achieved, trust 
more easily built. Since this study was conducted in natural settings, 
the investigation of the group variable effect on Implementation was re- 
stricted to dyads in order to minimize confounding of l.^ge group-small 
group variables* 



The design of the training program provided for skill practice in 
the development of collaboration skills in the group for half of the 
participants in order to maximize the likelihood that a group situation 
will result for those so trained. This design option, as well as the 
decision to select teachers for this training program as isolates or 
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or as dyads from their home schools , was long ago advocated by Cart^ 
wright.^ Cartwright points out the influences which a strong, cohesive 
group can have in determining a member’s behavior. Training in collabo= 
ration skills was introduced in this study to increase the chances for 
the formation of a cohesive group* 

Selection of teacher dyads from schools, and their subsequent train- 
ing in collaboration provides the basis for a two-pronged attack on one 
of the greatest weaknesses of workshops, aptly summed up by Cartwright: 

M A workshop not infrequently develops keen interest among 
the participants, high morale and enthusiasm and a firm 
resolve on the part of many to apply all the wonderful 
insights back home. But what happens back home? The 
trainee discovers that his colleagues don’t share his 
enthusiasm. He learns that the task of changing others 1 
expectations and ways of doing things is discouragingly 
difficult. He senses, perhaps not very clearly, that it 
would make all the difference in the world if only there 
were a few other people sharing his enthusiasm and in- 
sights with whom he could plan activities, evaluate con^ 
sequences of efforts, and from whom he could gain emo= 
tional and motivational support. The approach to train- 
ing which conceives of its task as being merely that of 
changing the individual probably produces frustration, 
demoralization, and disillusionment in as large a meas- 
ure as it accomplishes more positive results 



Since we do not know all of the factors that may operate on or 
in a group that is supposed to function in a natural setting, it is 
possible to imagine some undesirable outcomes. It is possible that a 
norm for rejection will develop. The group may develop a highly coop- 
erative behavior pattern and uniformly refuse to teach the innovation. 
The group could break up, with either one or both of the partners refus- 
ing to interact with one another. Because of the great variety of re- 
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^Cartwright, oji * cit . , pp. 381-392. 
2 Ibid . , p. 386, 
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sponses possible on the part of participants, observers will collect in- 
formation on the interaction of participants in both group and isolate 
conditions as the study progresses, including the time of training. This 
information may be useful in interpreting the results of the study since 
this is a clinical study that will seek to uncover some factors that pro- 
duce an effective innovating group as well as to expose factors which 

result in dissolution of groups if that happens. 

When the innovating teacher is considered in the context of h 
school, where the influences are not always optimal for the survival of 
innovations, the existence of another person working on the same innova- 
tion may have a strong influence on the survival of the innovation in 
practice. If the two work collaborative ly the probability of successful 

innovation is even greater. 

As mentioned earlier, the groups created in this study are not the 
only Innovation reference groups possible for participants. Isolates 
may regard the original training program group as a reference group for 
their current behavior. But the likelihood of a reference group effect 
supportive of implementation is greater in the dyadic relation for sev- 
eral reasons. Dyad partners are in the same school and, at least in 
theory, have the opportunity to interact on a daily basis during the 
period of maximum stress, the observation period. The isolate has no 
comparable innovation-supportive relation provided for him, though of 
course he may establish one within his school or at home. The training 
of some isolates in collaboration skills with their partner during the 
initial training may lead to such a supportive relationship when the 
isolate returns to his school. This sort of interaction 1 would hope 
to pick up through carefully placed questions by the trained observers. 

21 
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A related effect is possible in the situation where the teacher is 
a nun who lives in a convent* There is reason to expect that the living 
situation, especially communal meal times, may have a supportive effect 
reflected in implementation behavior. 

In rare instances the isolate could use the original training group 
as a reference group* Circumstances work against this happening in one 
way because the training period is short and there is little time for 
the trainee to become acquainted with but one other person, and in an- 
other because there will be no follow-up meetings and there is little 
hope for the isolate that this group will meet again* 



Isolates will serve as a control on groups in terms of implementa- 
tion* The construct of positive interaction outcomes (i*e., collabora- 
tion skills, norm formation, support, and comparison) may have important 



strategies ■ If it transpires that groups achieve higher mean scores on 
the criteria for amount and quality of implementation, then it would 
seem to follow that future programs for the introduction of elementary 
science innovations would do well to include strategies for the utiliza- 
tion of group effects in their design* 

Implementatio n 

Once the innovation is introduced, whether introduction is by indi- 
viduals in isolation or in groups, to what extent does the teacher emit 



behaviors specifically related to the innovation? A related criterion 



is just how long the teacher continues to emit such behaviors (survival 
of the innovation in practice) * 



Implication of the Stud 
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Most change studies are concerned only with the here-and-now, i.e*, 
the period of the study is very short- Immediate changes in behavior 
which can be referred to a particular training strategy are certainly of 
value^ at least as brief indicators of success. But unless criterion 
measures continue at the post-treatment level over a longer period of 
time than has been the custom, or level off (decrease somewhat) until 
they stabilize at a level that is still higher than their level prior to 
training, we may be measuring nothing more than a "Hawthorne Effect." 

The teachers may regress to pre^training behaviors. In this investiga- 
tion observations were made throvjghout the time it took to teach the 
innovation. In addition the investigator looked into the status of the 
innovation with the teachers during the following school year (about six 
months later) . 

Adoption of an innovation is a complex phenomenon. In this study 
adoption is of importance since it expresses an acceptance of the inno- 
vation by the teacher; adoption is operationally defined by the teaching 
of the innovation beyond the trial period, when the teacher is under no 
pressure to continue use of the innovation. Adoption should not be con- 
fused with implementation, which in this study refers only to the teach- 
ing of the innovation during the period of observations by project staff. 

Beal, Rogers, and Bohlen,^ primarily concerned with agricultural 
innovations, have examined the concept of stages in the adoption process 
and generally found support for such a concept in the five innovation 
adoption processes which they examined* Their stages are (1) awareness, 
(2) information, (3) application, (4) trial, and (5) adoption. 

^George M. Beal, Everett M. Rogers, and Joe M, Bohlen, "Validity of 



the Concept of Stages in the Adoption Process 5 " Rural Sociology , 22:166- 
168, March 1957. 
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Some innovations aru material ami others iinn-materials, i*e., Lhey 
involve changes in patterns of functioning. Which category elementary 
science fits into cannot be so exclusively settled, however. The pres- 
ent science unit includes, as da most science teaching innovations, both 
material and non-material components. There is hardware, the physical 
equipment to be used, and software, the operational and conceptual skills 
taught as well as new knowledge of facts. Katz^ has found that material 
items (e.g., the physical materials used with the unit, or in the case 
of Katz T s study, the biological Streptomycin) are more readily accepted 
than are non-material items (e.g., operational skills in classifying ob- 
jects) . Experience with other projects suggests that even when all mate- 
rials and equipment are supplied the innovation will not be taught by a 
substantial number of teachers. Even at the junior high school level, 
where the teacher 1 a science knowledge and degree of specialization in- 

9 

creases, Perkes study shows a failure to exploit materials provided, 
and failure to engage in inquiry methods of teaching* It is suggested 
according to the conceptualization of this study that teacher trainees 
and their functioning in groups will, through their interaction, improve 
the non-material aspect of the innovation ~ their conceptualization and 
knowledge . 

Eichholz has postulated five reasons for the rejection of innova- 
tions- (1) ignorance, (2) failure of suspended judgment, (3) situa- 

^Elihu Katz, Martin L. Levin, and Herbert Hamilton, "Traditions of 
Research on the Diffusion of Innovation," American * Review , 



28:244, April 1963. 

^V. Perkes, "Junior High School Teacher Preparation, Teacher Beha* 
iors and Student Achievement," doctoral dissertation, Stanford Univer- 
sity, 1967. 

SGerhard C« Eichholz, "Why Do Teachers Reject Change?" Theory 
into Practice , 2:265, December 1963. 
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tional characteristics, (4) personal factors, and (5) experimenter's 
bias . Any single one of these factors or combination of them can block 
adoption to a greater or lesser extent. 

Ignorance is ruled out as a major factor here, since training was 
provided to all participants in the study. The lack of suspended judg- 
ment is extremely important. The teacher is likely to try out the inno’ 
vation and then at the first discouragement, condemn it. The importance 
of suspended judgment lies in its provision for fair and adequate trial 
of the innovation. If the period of suspended judgment is too short, the 
first time the teacher has trouble with the innovation she may reject it. 
If she is at least committed to an extended period of suspended judgment, 
the likelihood of a fair trial for the innovation is increased. 

Personal factors may very generally be considered as not easily 
changed, at least not by a very brief training program- The experiment- 
er * s bias is an effect which should be relatively well-distributed across 
subjects, considering the brief time of exposure during training and 
implementation phases. Effects of experimenter bias in interaction with 
participants would hopefully be eliminated as a major source of variance 
in output by the treatment design, which calls for the observers to be 
unaware of which dyads or isolates had a particular treatment. 

This leaves situational characteristics. Situational rejection may 
be based on lack of materials (in this study they are being supplied) , 
an already crowded schedule, a stand that what you have to offer Is not 
better than the way it has always been done, or the argument that the 
program does not suit the children; it is intended that the program will 
cut into these sources of resistance. The extent to which the different 
training procedures reduce these factors is taken as a criterion. 




Situational problems may cause trouble in other ways, The atti 5 
tudes of colleagues, parents, the principal, the science supervisor, 
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influential townspeople and students have their own impact on the inno- 
vation in a positive or negative fashion* Feedback from children may 
cause the teacher to feel that children become behavior problems wht-n 
these materials are used- This aspect of the situation was tapped only 
through casual comments made in observer and investigator interviews - 

Imp J. emen ta t ion of the innovation may resul t in child behavior which 
is different from that which the teacher customarily experiences in the 
classroom. Depending on the disposition and pre-preparation of the 
teacher, these cues may be considered as evidence of excitement, motive- 
tion, discovery, and learning; or they may be interpreted as a loss of 
order, lack of discipline, excitement leading to a chaotic situation 
which is not only out of control, but reflects negatively on the teach- 
er’s expertise. 
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CHAPTER II 

PROCEDURES OF THE STUDY 

The design of this study is a quasi-experimental one; the bases of 
the study are primarily theoretical, while the output desired is prima- 
rily an effective product operating in a natural setting, A considera- 
tion of Finals 1 eight design options applicable to "problem-oriented" 
and "product-oriented" research shows that the present study bridges the 
two categories. Though the bases of the study are stated below as hy*“ 
po theses , the design of the study does not provide sufficient control to 
allow attribution of effects to specific causes*. The hypotheses in this 
study have been used as a basis for forecasting* and as a basis for post 
hoc interpretation of outcomes* 

Two independent variables were employed. The primary independent 
variable had two conditions; (a) the group condition, which in this study 
was a dyadic group condition, and (b) the isolate condition* A secondary 
independent vs riable involved a variation in the training given to par- 
ticipants! this variable was also of two parts, (c) content only train- 
ing, in which the participant had no explicit training in collaboration 
skills, and (d) content plus collaboration skill training. In the cons- 
tant only training condition a placebo of extended content training was 
employed so that training time for both groups are equivalent# 



Ijohn L, Finan, "The System Concept as a Principle of Methodologi- 
cal Decision," in P sychological Principles in System Development , Robert 
M. Gagne (ed.)» New York: Holt, Rinehart, and Winston, 1963, pp. 517- 

546. 
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The unit employed was an abbreviated version of the Material 
Objects unit developed by the Science Curriculum Improvement Study,-*- 
The teacher’s guide used is reproduced in Appendix F. The investiga- 
tor selected all material to be retained in the abbreviated teacher f s 
guide* Twelve lessons are outlined, and detailed directions for im- 
plementation are provided * 

Participating teachers were each provided with a kit of materials 
for use in their classes* Materials included in the kit corresponded 
to the materials listed for each lesson tn the teacher 1 s guide. Thus, 
any failure to implement could not be attributed to any lack of mate- 
rials or directions. 

One purpose of the study was to determine the effect that these 
independent variables may have had on the dependent variable which was 
the implementation of a new unit in elementary science. Criterion for 
implementation was a thirty-minute lesson, clearly related to the inno- 
vation, taught by a trainee, and observed by a project staff member. 

Implementation was one of the three dependent variables. The 
development of productive groups was not left entirely to chance . The 
primary independent variable, group versus isolate, was split so that 
half of the participants in each condition received training in collab- 
oration skills and the other portion did not. This led to a four-part 
design utilizing training conditions stated most simply as follows: 

(1) dyads with collaboration training, (2) dyads without collaboration 
training, (3) isolates with collaboration training, and (4) isolates 



Material for the abbreviated version was adapted from the prei •- — 
inary edition, published by D, C, Heath & Go-, in 1966, 
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without collaboration training* Content exposure and training time 
were held constant for all training conditions* 

Random assignments to condition were made where this was possible. 
Certain restraints were placed on the investigator here, and these are 
detailed in Chapter 5* Random procedures used in this study were 
adapted from Edwards whose tables of random numbers were also used. 

A set of uniform plstic discs was numbered 00 through 39 - A hole 
slightly larger than a disc was cut in the lid of a nearly cubical bcK. 
For any given selection, number discs corresponding to the possible 
number of alternatives were placed in the box, the box was shaken, and 
then inverted. The first disc which dropped out determined the number 
selected , 

Assignments made at random included, in the following order: (1) 

assignment of the thirty project schools to dyad and isolate condition, 
(2) assignment of private schools in the isolate condition to content 
only and content plus collaboration skills training conditions, (3) 
assignment of private schools in the dyad condition to content only and 
content plus collaboration skills training, (4) assignment of public 
schools in the isolate condition to content only and content plus col- 
laboration skills training, (5) assignment of public schools in the dyad 
condition to content only and content plus collaboration skills train- 
ing, and finally (6) the assignment of teachers to be trained from those 
available in each of the thirty project schools. 



^•Allen L. Edwards, Experimental Design in Psychological Research 
(New York: Holt, Rinehart and Winston, 1965), p, 100. 
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A dyad was defined operationally as two individuals randomly se- 
lected from the first-grade teachers available in a given school, A 
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list of first-grade teachers available in the school was made in alpha- 
betical order. From Lais list a random order list was made employing a 
table of random numbers. 

The isolate was defined operationally as the only person from her 
school to be selected and trained in this program. She was the first 
person selected from a randomly ordered list of teachers available in 
her school. 

Implementation was defined operationally as the teaching of an in*= 
novation-related lesson by a project teacher when she was observed by a 
project staff member. The investigator set criterion level for this 
lesson at 30 minutes. If a lesson of less than 30 minutes was taught, 
the lesson did not meet criterion, and was not considered implementation 
for purposes of this study. This criterion level was set because of the 
investigator * s judgment that thirty minutes was an appropriate average 
time for a science lesson from the unit employed, and taught at the 
first-grade level. 

To avoid last-minute problems with illness and absence of partici- 
pants, one extra participant was chosen by the same random procedure in 
each school and designated an alternate in case the isolate or a dyad 
partner from any school was unable to attend during the first session. 
The alternate was to be employed if necessary only beginning at the 
first session. Any alternate so used was automatically to become the 
regular participant, and the absent teacher was to be dropped from the 




program. 
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As the training phase began ? it became apparent that this replace- 
ment procedure was not necessary. Of the forty participants selected, 
all attended during the first session- The only change made during 
training was due to a death in the family of the participant (member of 
a dyad). At the second training session she was replaced by another 
teacher from her school , without the advice of the project. At that 
time the investigator had to decide to retain or eliminate the school, 
and decided on retention. 

Selection of a Participant 

A total of ten dyads, that is, twenty individuals, were selected 
in ten schools by the random procedure described above. Twenty iso- 
lates ware selected randomly from their faculties in twenty schools. 

No more than one dyad or one isolate was selected from any given 
school. This precaution was taken to preclude confounding of results 
by the interaction of trained participants (1) in the dyad selection 
condition with any trained person except their dyad partner, and (2) 
in the isolate selection condition with any other trained person at 
all. 

Description of the Project Schools ? 

Thirty elementary schools were selected for participation in the 

study. All schools were located within the boundaries of one public \ 

i 

school district. The locale was part of a large urban complex in the 
northeastern United States, 

All public schools with first-grade classes in this district par- 
ticipated, a total of twenty-two schools. The remaining eight schools 

\ 

-1 

o 
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were selected from private schools which had expressed interest in the 
training program. Of the eight private schools * one was a Jewish day 
school and seven were Catholic day schools. All of the project schools 
had eo-educational classes. 

Description of the Teacher Population 

Forty female first-grade teachers were selected for the study. 

Table 1 on page 33 provides a description of the population of ach- 
era. Of the forty, twenty-eight were teaching in public and twelve in 
private church schools. Of the twelve teachers from religious schools, 
there were seven secular and five lay teachers. In some schools only 
the required number of teachers were available; in others some selec- 
tion had to be made, and this was done randomly. 

For each of the four treatment conditions, means are given for 
both total years teaching experience and age at start of program. A 
breakdown is given to show public and parochial teachers per treatment 
condition. 

Considering the relatively small number (ten) of subjects in each 
treatment condition, a frequency distribution may provide more informa- 
tion at this point. Figures 2 and 3 on page 34 provide these distri- 
butions for teaching experience and age, respectively. 

The investigator was concerned in this study with meeting at least 
minimal requirements for good experimental design by randomly selecting 
participants from those teachers available in each project school, and 
then randomly assigning teachers selected by this process to one of the 
four treatment conditions. This selection and assignment procedure 
should eliminate any systematic selection bias on the part of the inves- 
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tigator, and hopefully reduce to non-significant levels the probabili- 
ties that the four treatment conditions differed from one another in 
relation to either age of participants or the total teaching experience 
of participants. 

Tests of mean difference were performed on the four treatment con- 
ditions to test the two null hypotheses that (a) the four treatment con- 
ditions do not vary significantly in relation to the teachers 1 total 
years teaching experiences and (b) the four treatment conditions do not 
vary significantly In relation to the teachers 1 ages* F values of 0.79 
and 0,66, respectively, were obtained. Values of 8*61 are required to 
reject the null hypothesis in these comparisons with an alpha « .05. 
Therefore, the null hypotheses can be accepted and the four treatment 
conditions may, for the purposes of this study, be considered to not 
vary significantly in relation to either the ages or the total experi- 
ence levels of the teachers assigned to them. 

i 

Some comment regarding the allocation of teachers from public and 
private sectors to the four treatment conditions is called for here. 
Though each condition contains equal numbers of teachers, the ratio of 
private to public teachers is not the same* Specifically, the ratio is 
0.4 in the two dyad conditions, and 0.2 in the two isolate conditions. 
The decision problem here is explained in Chapter 2. The investiga- 
tor’s choice was between placing a greater number of parochial teachers 
in either the dyad or the isolate condition. The choice made was based 
upon the investigator’s major interest in the group variable. Limita* 
tions incurred by this choice are discussed in Chapter 5. 
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TABLE 1. DESCRIPTION OF THE TEACHER. POPULATION 
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1. DYADS: 

CONTENT AND 

COLLABORATION 

SKILLS 



DYADS: 

CONTENT ONLY 



3. ISOLATES: 
CONTENT AND 
COLLABORATION 
SKILLS 



4. ISOLATES: 
CONTENT ONLY 



“? 

20 



30 



40 



50 



— » 

60 



FIGURE 3. TEACHER AGES 
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Training Program 

During training all participants worked as members of a dyad. Nat- 
ural dyads from the schools were retained for purposes of training. Nat- 
ural isolates were assigned an isolate as a dyad partner for the duration 
of training. Assignment to dyads of the isolates was determined by seats 
selected at the first training session. Adjacent isolates became part- 
ners for training, and remained with the same partner for each of the 
three sessions. 

Training in the philosophy and content of the unit was given in 
three two-hour sessions, for a total of six hours. Training time was 
controlled for all treatment conditions. One two-hour session was held 
each week for three consecutive weeks. Each session was split into three 
parts i (1) an initial thirty-minute portion, discursive in character, 
regarding the philosophy of the program and some attitudes which may be 
useful in teaching the unit; (2) a one-hour exploratory and experimental 
session during which the dyads observed objects to be used with the unit, 
discovered some relations among these objects, and carried out experi- 
ments with the objects in order to find out more about them. Each teach- 
er was allowed to keep notes of her observations, experiments carried 
out, and findings of those experiments; (3) a thirty-minute session de- 
voted to activities designed to promote collaboration skills. This third 
division was used with half of the dyads and half of the isolates , The 
other half of both dyads and isolates had Part Two continued for thirty 
minutes, and for them Part Three was dropped. 

All participants were trained by the investigator for the six-hour 
program. Training for isolates and dyads was identical. This was guar- 
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anteed insofar as was possible by the trainer following a script which 



outlined all topics to be covered in detail. 

An outline agenda for the training program is presented in Figure 2 
on page 37 w 



Three paid observers were obtained through the assistance of a pro- 
fessor at a university adjacent to the experimental school district. 

Two observers were female, one male. All three had extensive experience 
in teaching and supervision, and were retired from the New York City 
school system. All three were currently engaged in supervising practice 
teachers for their university. Attempts to obtain additional observers 
met with no success. 

One two-hour training session was held with the three observers. 
Prior to the session, the investigator asked each observer to read and 
become familiar with the teacher 1 s guide for the study. Observers were 
given the observation form and each item was explained by the investiga- 
tor r . Observers were asked to provide information regarding what was 
actually going on in the classroom, and how the observer felt about it. 
At that time this category was considered peripheral by the investiga- 
tor, though later he became aware that this category could have been 
pivotal for the success of the study. The investigator suggested the 
following as being appropriate for comment by observers: (1) grouping 

of children for a lesson, (2) movement of children and the teacher dur- 
ing the lesson, (3) teacher-questioning procedures — e.g. , convergent, 
divergent, rhetorical, (4) approximate ratio of teacher-talk to child- 
talk, (5) wait time after teacher question. 



Observer Training 
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SESSION 



CONTENT 



TIME 



1 


Role of the teacher as observer. Learning how to 
observe, remain silent, encourage child-materials 
and child-child interaction. 


30 min , 


An operational definition of "object" considered by 
the group* Objects in the classroom. Air, water, 
plants and people as objects. Teachers take home 
task of defining "object,” 


60 min. 


^Working with partner, make a list of ten objects 
in the workshop room. Must both agree# Then 
discuss process by which you reached decisions; 
consensus? influence? disagreement? 


30 min. 




30 min. 


2 


Continue discussion on definition of "object,” 
arrive at agreement on definition. Discuss last 
week's session, difficulties experienced. 


Develop qualitative tests for identification of a 
series of pure ’mystery" (unknown) powders# Then 
determine composition of mixtures by using these 
tests , 


60 min. 


*How do you feel about what we discussed last week? 
Introduce task. Then discuss — trust, openness, 
and competitiveness (inside pair and between 
pairs). What did you say to another person about 
what happened last time, that you did not say to 
your partner last time? 


30 min, 
30 min. 


3 


Structure of the Science Curriculum Improvement 
Study, Structure of the Material Objects unit 


Electrical interaction. Creation of systems with 
specified numbers of components to demonstrate a 
variety of evidences of interaction. Use of 
batteries, bulbs, wires, and clips. 


60 min. 


^Between partners discuss; what three problems 
do I pose for you? What three problems do you 
pose for me? (in relation to work on the task) 
What is the likely impact of problems we have 
on the children we teach? 


30 min. 



Total Time : 6 hours 



FIGURE 4 



OUTLINE AGENDA FOR THE TWO PARALLEL TRAINING PROGRAMS: 

‘^Sections preceded by an asterisk (*) are used only in content plus col- 
laboration skills training; in content only training Part Two of each 
session is extended so that the total time for both programs is the same. 
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The observers and the investigator then used the observation form 
to describe a twenty-one minute video-taped lesson involving the sorting 
of buttons . Comments given by the observers in these descriptions were 
so similar that the investigator felt further training was not necessary. 
Subsequent differences in the reports of observers, in terms of objectiv- 
ity , variety of commentary, fidelity with the observation format and 
directions of the investigator, and quantity of commentary produced , 
made it amply clear to the investigator that much more attention should 
have been given to observer training. Observers were directed to mail 
in their reports on the same day that they were made. 

During the second week of observations (implementation phase) the 
reports of one observer were found to differ radically from the training 
model. There was also a long time-lag in mailing of reports by observ- 
ers. By this time the investigator had gained enough experience to 
feel that certain more specific information from the observer might be 
useful. The observers were called together for a second two-hour train- 
ing session. 

At the second session an S . C „ 1 . S . film on observing liquids was 
shown* and observation forms were completed by the observers. Again* 
the similarity of responses of observers was great* with the exception 
that one observer left out "time taught," the criterion indicator for 
implementation. Observers were then asked to supply the following spe- 
cifics in their observations: (1) the exact racial mix — black, white, 

Puerto Rican, Oriental; (2) the number of children who a) interact with 
the teacher, b) interact with other children, c) cause discipline prob- 
lems, d) appear to be "out of it," e) appear to be "with it"; (3) 
specific examples of child-child and child-teacher interactions, using 
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accurate wording; (4) how the lesson structure is determined — e*g., 
a) does the teacher allow children to select properties to be examined, 
or give children specific properties to look for, and b) how much prompt- 
ing is going on* Again, observers were asked to be sure that their re- 
ports were mailed on the same day that the observation was made. 

Outcomes from this second session were mixed. One observer care- 
fully answered each item for each observation. Two observers answered 
some of the items each time, but not all of the items each time. One 
observer continued to file reports erratically, sometimes on time, 
mostly late. 



Implementation 

Implementation of the innovation by teachers was determined by an 
actual count of minutes taught in an innovation-related lesson. Cri- 
terion level for implementation was 30 minutes. A time of less than 30 
minutes was not reunited as implementation. The tally was made by a 
trained observer in the classroom. 

This last phase of the study commenced the first week after train- 
ing and continued for eight weeks. Four weeks would have been suffi- 
cient for the implementation phase had no vacations intervened, had the 
observers been free to go to the schools every day, and had the teachers 
been free to be observed at any time. All three difficulties arose 
while the study was in progress- Every attempt was made to compress the 
observation schedule as closely as possible to the originally planned 
four weeks; had it not been for these efforts, the implementation phase 
would have lasted at least another two weeks. 
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Each teacher was observed individually once each week for four 
weeks. A schedule was set up in advance with the teacher, and she knew 
in advance the exact time at which each observation would take place • 

On each observation visit the observer arrived and departed according to 
schedule, and was directed to discuss only specific questions that he or 
she must ask the teacher. The observers noted any interaction which took 
place between them and the teacher, outside asking and answering of the 
required questions. 

Teachers were advised that all observations would be held in the 
strictest confidence by members of the study and would be used only for 
experimental purposes* They were also told that they would receive a 
summary report at the end of the program. 

Data forms which the observers used during their observations are 
discussed below under "Instruments . 11 

Instrument s 



Five types of instruments were employed in this study * The first 
of these was an observation form which was filled out by the trained 
observer each time he or she visited a classroom. The second was a 
semantic differential instrument following the technique developed by 
Osgood , ^ and was completed by all participants at three stages in the 
study * The semantic differential was introduced as a measure which may 
be useful in clarifying how the participant regards the innovation before 
training, after training, and at the end of the implementation period * 

■^Charles E* Osgood, George J. Suei. , and Percy H, Tannenbaum, The 
Measurement of Meaning (Urbana, Illinois: University of Illinois Press, 

1957), pp* 78-124* 
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The semantic differential is therefore a measure of shifts in the atti- 
tudes of participants toward the innovation, and may be c cial in inter- 
preting the relationship between the independent variables and implemen- 
tation, The third instrument was a brief personal information sheet to 
be filled out by each participant. The fourth instrument was a dyad 
growth instrument which was administered twice to those teachers who 
received communication, and collaboration, skill practice. The fifth in- 
strument was a follow-up sheet. This instrument was designed to allow 
teachers a chance to express their feelings about the program at the end 
of the observation phase, and also served as a check against observer 
reports , 

Observation Form 

This form was designed for use by the trained observer, and contains 
indicators of the dependent variable, implementation. The instrument 
is reproduced as Appendix A on pages .125-126, 

Each observer was directed to record his time of entry and leaving 
a specified teacher’s classroom on a specified date. He recorded also 
the exact number of minutes he was present when the teacher was giving 
a lesson directly suggested by the innovation. The observer was unaware 
of the 30-minute criterion level fo"" implementation set by the investi— 
gator , 

Materials observed to be in use during the lesson were listed in 
the greatest possible detail by the observer. 

The observer then noted any further information which he felt might 
help clarify what was going on during the lesson, including any comments 
or questions which the teacher directed to him, and answers or comments 
which he made to the teacher. 
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At the beginning or conclusion of each visit tha observer asked the 
teacher the following questions and entered responses on the form: 

For Dyads : (1) How many minutes have you spent discussing the in- 

novation with your partner in the last week?* (2) With whom else have 
you discussed the innovation in the last week* and for how many minutes 
with each person?* (3) How much time have you spent in preparing to teach 
the innovation in the last week, in minutes?* (4) How much time have you 
spent teaching the innovation when I was present? 

For Isolates : (1) With whom have you discussed the innovation in 

the last week* and for how many minutes with each person?* (2) How much 
time have you spent in preparing to teach the innovation in the last week, 
in minutes?* (3) How much time have you spent in teaching the innovation 
when an observer was not present? 

Semantic Differential 

The instrument used here was developed by the investigator for the 
present study. Concepts used were selected to tap the way each respond* 
ent felt at a given time about (1) elementary science in general, (2) the 
Science Curriculum Improvement Study materials in particular* (3) how the 
Science Curriculum Improvement Study materials appear to children. The 
complete instrument is reproduced in Appendix B on pages 127*130 « 

Adjective pairs employed were chosen specifically for their context 
relevance* that is* the positive poles are adjectives which have been 
used to describe the program and materials developed by the Science Cur* 
riculum Improvement Study, Many of these adjectives were taken from sev- 
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eral papers written by the Director of S.C.l.S** hr. Robert Karpins.^ 

Validity of the scales in predicting differences between S.C.l.S. 
and elementary science in general was determined by giving the instru- 
ment to persons trained by S.C.I.S, and asking them to respond* Large 
differences in item (concept x scale) ratings between the concepts "How 
Teachers Feel about S»C,I*S« and "How Teachers Feel about Elementary 
Science" were taken as indicating discriminating scales. At the second 
phase of validity checking, the instrument was rated by persons unfamil- 
iar with S.C*I.S», yielding very small differences* This validation 
phase of the instrument development was carried out with a population 
of T f s who were not a part of this study. 

Figure 5 on page 44 summarizes the phases of the study, giving 
points at which each of the measures was applied. 

Personal Information Sheet 

Certain personal variables, such as teacher age, experience at var- 
ious grade levels, and spare-time interests may Li related to the imple- 
mentation behavior of the individual teacher, and were collected on a 
brief questionnaire at tho beginning of the program. This information 
was collected as a precautionary measure. The questionnaire is included 
on page 131 as Appendix C. 

Dyad Growth Instrument 

Half of all participants were trained in the use of techniques de- 
signed to enhance their communication and collaboration skills in the 
dyad- This training is described in Chapter III, An instrument devel- 



^Robert Karplus, Theoretical Background of the Scienc e Curriculum 
Improvement Study (Berkeley, Calif,: Science Curriculum Improvement 

Study, no date). 
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oped by Howard Williams, Billy Alban, and Charles Seashore was modified 
for use in this study, and was given before training and at the end of 
training. The instrument contains nine five-point scales, each of which 
relates to the way in which a perccn feels about certain process goals or 
needs in the dyad. The instrument is reproduced on pages 132 and 133 as 
Appendix D, 

Shifts in scale ratings on this instrument should indicate any 
change in the feeling of pair partners regarding process goals Ln the 
dyad , 

Follow-Up Sheet 

The j.ullow-up sheet is reproduced on pages 134 and 136 as Appendix 
E. Several problems which arose during the study led to the development 
and administration of this instrument. Certain teachers said that they 
hoped they would have a chance to offer their personal feelings about the 
program at its conclusion. The investigator found that vital data was 
missing from certain observation reports, especially data involving the 
dependent variable, implementation. 

An excellent opportunity for the administration of the instrument 
was offered when the district science consultant called for two voluntary 
follow-up sessions which were held after completion of the study. Half 
of the teachers attended these voluntary sessions* Forms were mailed to 
those not in attendance. 

Items inc3.uded on the instrument fall into three categories. The 
first included an attempted corroboration of observer reports, with items 
on (a) minutes taught, not observed; (b) times taught per week; (c) min- 
utes taught per lesson; and (d) preparation time per week* The second 
related to the teacher’s experiences with the innovation, and asked about 
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(a) the response of her students to the unit, (b) her willingness to 
teach the unit again next year, (c) materials which require replacement, 
(d) the response of other teachers in her school, (e) changes she would 
suggest in the lessons, and (f) her overall feelings about the project. 
The third simply listed the twelve lessons covered by the teacher T s 
manual and asked the teacher to check the activities she had taught - 
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CHAPTER III 
TRAINING PROGRAM 




Teachers trained for this study attended three training sessions. 
Each session lasted for two hours, were heM from 3 2 30 p.m. until 5:30 
p.m., and were spaced at one week intervals# Twenty teachers attended 
on Tuesdays and twenty other teachers on Wednesdays. Tuesday sessions 
introduced the philosophy of the science unit to be taught, and the in- 
vestigator sought to provide a teaching model consistent with this phi- 
losophy by establishing work groups and carrying the trainees through 
three separate open-ended inquiries in science. The content of the first 
inquiry was identical with one segment of the science unit being intro- 
duced, while the content of the second and third inquiries was not di- 
rectly related to the innovation* The investigator selected training 
Items which were not directly related to the innovation as a way of in- 
creasing the likelihood that implementation, a dependent variable, might 
be related to selection condition (isolate or dyad) and training condi- 
tion (content only, or content plus collaboration skill practice) , both 
of which were independent variables in this study. Had the trainees been 
exposed only to content directly related to the innova tlcn, teaching of 
the innovation could have been limited to activities experienced by the 
teacher in training. 

Wednesday sessions included the same science experiences as the 
Tuesday sessions, though certain tasks and discussions were structured in 
such a way that the trainees considered their interpersonal relations 
within the dyad, especially as regards decision-making » This emphasis on 
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what the investigator is calling communication and collaboration skill 
practice existed within the context of the science innovation employed. 
Working the collaboration skill practice segment in with the science 
skills taught was essential to the investigator as he was attempting to 
closely link the teaching of the innovation with the utilization of a 
pair partner for purposes of comparison and support in the face of in- 
fluences potentially hostile to implementation of the innovation in the 
back-home situation. 

Below is a description of the complete training program. Appendix 
G on pages 166 through 204 consists of type scripts from tapes of the 
second and third Tuesday sessions, which dealt only with the content and 
philosophy of the science unit introduced. Appendix H, pages 205 through 
246 includes parallel type scripts for the Wednesday sessions, which in- 
cluded in addition skill practice in collaboration within the dyad. 

Tapes were not made of the first session in either the Tuesday or the 
Wednesday series* 

Tuesday Sessions 2 Including Philosophy and 
Content of the New Science Unit 




First Session 

The first order of business was to make sure that all isolates had 
a partner « As none of the isolates knew any other isolate* those sit- 
ting closest together at session one became partners* We then went 
directly into a consideration of objects and non-objects. No defini- 
tion of the term object was offered by the investigator* He did invite 
definitions of the term from the participants* Most of this session 
was devoted to considering whether or not ws should consider water 
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(liquid), lea (solid), air (gas), plants (living organisms) , and par- 
sons to be objects. No closure was achieved through defining '’object,* 1 
or by distinguishing between objects and non-objects so far as the 
group at large was concerned. Many teachers went away wondering, and 
all were asked to make a decision for themselves regarding the distinc- 
tions between objects and non-objects by the time we met the following 
week. 

Second Session 

During this session we had to deal with the terras "object" and 
"property." The meanings of the terms were discussed at length. Some 
excerpts from the tapescripts serve to illustrate: "An object, what ! s 

an object? An object is something that has properties, I don't mean 
to be redundant, but properties are those words which describe attri- 
butes we can see, hear, taste, smell, or touch." "[One] can say that 
an object is red, or that it's hard, or that it's soft, or that it's 
rough, or that it's bumpy, or that it's wet, or dry, or sticky. These 
are all properties. And if an object has any one of these, then it's 
an object. . . » 

There were many digressions, mostly dealing with ramifications of 
precisely defining objects * We got into phases of matter, multiple 
meanings of words, verbal and non-verbal feedback we provide for stu- 
dents . 

Our inquiry for this session was to observe five "pure" powders 
and experiment with them using means such as mixing with water, vinegar. 



Appendix G, p e 169 0 
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or iodine solution, and heating* Information gained here was then ap- 
plied to the problem of identifying several unknown powders , several of 
which were mixtures. Teachers were asked to identify the components of 
the unknowns, and estimate the relative amounts of each powder present 
in the unknown . 

".-.we have five powders, o.k,? These are not mixtures. You will 
want to observe these powders, find out what they 1 re like*" "Now when 
you have decided on properties, be sure to write them down somewhere*" 

"Will we die if we taste?" 

"You can taste objects- However, I would suggest that perhaps 
tasting is one of the less preferred techniques for getting informa- 
tion. " "[Children are] willing to taste practically anything, and so 
what I would suggest Is that it might be a rather dangerous concept for 
us to be putting across -- tasting as a way of getting information*"^ 

Third Session 

Much of session three was devoted to procedural matters such as 
who are the observers to be? When can the observer expect you to teach 
a lesson? When will you find out your observation schedule; how much 
time you should spend teaching, and whether or not teachers must make 
lesson plans for the observer. 

The investigator 1 s expectations of time to be spent in teaching 
were gotten across in the following exchange. "What would be the ideal 
objective of what time — how long ~ how many weeks would be the ideal 
objective to complete these twelve lessons?", a teacher asks. 



1 Appendix G, p, 181, 



51 



51 



"I’ll give you my estimate, and it probably won’t work for anyone 
in the room. But my estimate is that if you pace the material even 
fairly rapidly it would take you six weeks. If you drag it out, 
which is what I would do, with a lot of practice, then it might take you 
several months." 

"How much time should we teach each day?" 

’’I’m estimating there anywhere between an hour and two hours a week 
— totally. 

Another procedural item important to the teachers was their freedom 
to very lesson plans printed in the Teacher’s Guide* A teacher asks, 
"Now we can embellish, change, relate, or not relate, or leave out?" 

"That’s your prerogative as a teacher." 

"Something to the effect that this is your lesson plan but she can 
change it?" 

"Absolutely* " 

"Gan I do the same lesson twice?" 

"These are guidelines, aren’t they?" 

"They’re guidelines, and they’re really a way of giving you a few 
ideas about how to begin to approach the lesson, what to do, what to 
look for, what materials to use." 

"So should we stick to the general outline?" 

"There are no prescriptions. And you don’t have to stick to lesson 
one, lesson two. And if you find it’s a little slow going to begin 
with, well, take your time. ? ?re’s no rush " 2 



^■Appendix G, p * 189. 



2 Ibid 
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Later on we got into the business of what is an object and what is 
a property again * Then the investigator invented the term "system" for 
the teachers , and led into a consideration of an object collection 
closed inside a paper bag* At first the emphasis was on evidence, and 
the kinds of evidence we are able to collect as a basis for inference 
regarding the contents of the bag,. 

When the bag is rolled up, and fastened with a rubber band we have 
certain evidence available* When the band is removed, and the bag is 
stretched out we have other evidence, perhaps more evidence* When the 
bag is opened, and the objects dumped out we have other evidence. And 
when we interact, certain of these objects with one another, we may ob^ 
tain evidence which will serve as a basis for another level of infer- 
ence regarding the properties of these objects* 

One exchange serves to identify the invest jator's emphasis on 
properties: "So your possibilities for interpretation are extended a 

little more when the bag is.... How about when you dumped all the ob=- 
jects out on the table? Then what?” 

"It was obvious. M 

"What was obvious?" 

"The things that were in it." 

"There were some objects that we didn't know the names of. We 
didn't know the name of a clip. Even when we saw this thing we didn't 
know what it: was * 11 

"Gan you describe it for us?" 

"It feels — I knew exactly what it felt like in the bag." 

"Hew did it feel when it was in the bag?" 
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"It fait like a cylinder on two sides , and flat on one side, and I 
felt that there were projections on the ends* And sometimes we felt the 
wires, sometimes we didn’t feel the wires*" 

"What more do you know about the object now?" 

"I don’t know anything more about the object except that it’s made 
in Canada* I don’t know this object." 

"0 *K« " 

"The color, you can identify the color now." 

"So you are still faced with the basic problem here that it is not 
a familiar object to you and that you’re able to find out some more 
properties of the object. And you’re able to describe the object even 
though you don’t know what it is* And actually if we were to pass the 
object to someone else, what’s the likelihood that they would be able 
to come up with fairly much the same properties? See what I mean? In 
other words, the properties, among people of our particular level of 
experience are not going to vary too much- Uses here are names for the 
object which might vary tremendously with our experience* The shape of 
the object “ some of its basic properties such as having wires stick- 
ing out of it, one red, one blue, having a brown case, having a little 
something or other sticking out of the end and it turns* These prop- 
erties are not going to change too much and so this gives us some sort 
of meeting ground, let’s say, in terms of communication* 

During the re Hinder of the session the pairs worked on tasks such 
as lighting one bulb, lighting two bulbs, and inventing systems in 



^Appendix G, p & 201* 
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which they observed different evidences of interaction. There were still 
more questions of a procedural nature at the end of this final session 
in the Tuesday series of three* 

Wednesday Sessions; Including Philosophy 
and Content of the New Science Unit, and 
Procedures Designated by the Investigator 
as Collaborat ion Skill Practice 
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First Session 

During the first meeting of this series the content covered closely 
paralleled the session of the Tuesday series. The science content 

followed the theme of activities 1* 2 and 4 found in the Teacher’s Guide, 
Appendix F to this report. Essentially, the teachers were invited to 
define the term "object,” and properties (attributes of objects per* 
ceived through the senses) were used as a basis for arriving at some 
adequate definition. 

Most of the first hour, after disposing of some completion of 
forms, was devoted to a comparison of points of view among the teachers M 
The investigator assumed the role of discussion leader, and asked 
whether or not the teachers would consider this or that (e.g. , a plant, 
an ice cube, water in a dish, air in a plastic bag) an object; if so, 
why? If not, why not? 

During the second hour of this session pairs were charged with the 
task of coming up with a list of ten objects, together with their prop* 
at ties* TLey were advised that they must achieve consensus on their ten 
choices • 

After 15 minutes the dyads reported back. Their reports took about 
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twenty minutes. The investigator then introduced the idea that three 
factors might enter into decisions made within the dyad. These factors 
were Cl) trust , (2) openness* and (3) competence# Trust was defined as 

just how much information a person is willing to share with his partne 
Openness was defined as not holding back information, whatever the rea- 
sons one might want to hold it back# Competence was defined as the 
teacher’s perception of her own ability to deal with the subject at 
hand* or conversely* her partner’s ability to do the same. 

Participants were then asked to consider their own decision making 
process in terms of these three factors * How did each of these factors 
affect the decisions which led to the completed list of ten objects? 

In the reporting back all pairs agreed that the factors either had no 
relevance in their decision making* or at least had caused no problems* 
One pair insisted that they had ’’known each other for years*” and so 
how could they have any difficulties coming to consensus? The idea was 
offered by several teachers that these decisions regarding objects were 
no problem in relation to the three factors, as they simply search for 
objects which would create no problems for either members of the dyad# 

It was also suggested that if the decision had been a more thorny one, 
partners might have had a more difficult time in achieving consensus* 

In other words* the decision regarding object or non-object was no prob- 
lem for the dyads* 

Second Session 

This session, like its counterpart in the Tuesday series* dealt 
primarily with inquiries into the properties of various pure powders. 
Information gained was then used to determine the composition of r.av“ 
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eral unknowns , which were actually mixtures of two or more of the five 
pure substances first presented. 

During this session the investigator asked the teachers how they 
felt about what had been done during the previous session, and specified 

r 

”,,.what do you think as an individual , as a member of a pair, as a 
member of a workshop, about soma of the ideas and some of the questions 
that were put across last week?"^ 

After a few comments about trying out their experiences on friends 
at home and school several rather open comments followed, e.g. , '"Are 
you testing us or what?, 11 ’’Well, it's sort of almost like a psychoanal- 
ysis type of thing — how were we reacting to your,,,,?, ” , . . I don’t 

feel that last week we learned too much about science. I think that we 

2 

were being researched. , « * n 

The intent of the investigator’s probe had been to bring the 
teachers’ feelings about trust, openness, and competence to the surface. 
However, his request was accepted literally and several important pro- 
cedural comments came up, "Urn, X felt that — urn — you really wanted 
to stress procedure rather than something definite that we could teach 
in science — a way of the children discovering things which we have 
not done up to now — X mean, I can’t speak for everyone,” and then 
”l just want to comment on something that she said — procedure , as if 
you gave us the idea of objects just by throwing it out to us and let- 
ting us discover it, whereas this is what we should try for with the 
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